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Experiment and Analysis of Failure and Stripping Way for
Sugarcane Leaf Sheath

MOU Xiangwei', OU Yinggang”, WANG Meimei’, SONG Jianming’, FENG Jiamo’, LI Yuejin®
(1 College of Electronic Engineering, Guangxi Normal University, Guilin 541004, China;
2 Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education,
College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract ; Based on an analysis of the structure, traits and mechanical strength characteristics, sheath de-
struction test of individuals and overall package of stem-leaf sheath rubbing destruction test were carried
out separately. The basic strength and failure modes of individual damage of leaf sheath were established.
The optimal split leaf sheath methods were summarized which were in line with its growth traits and
strength characteristics of sheath. Destruction of the leaf sheath was best achieved by individuals in the
form of parenchyma under transverse tensile forces tear, with the maximum transverse tensile strength
(04, ) being 0.90 MPa. After tearing the leaf sheath, the connection strength of the leaf sheath and
stern (0,,,,) was 0. 78 MPa. The first step of splitting leaf sheath was to stretch sheath laterally to tear
sheath and destroy the cover of sheaths to the stalks. Then, sheaths should be scratched axially to rip
sheath from the stem. To accomplish the sheath stripping completely, the following 2 basic conditions
should be met. Stress that perpendiculars to the direction of leaf sheath fibers (o, ) should be no less
than the maximum lateral tensile strength ¢, . . Axial stress (o, ) should be no less than o, , which is

the maximum strength of resisting ripping of leaf sheath and stem.
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Tab.1 Statistical data of sampling sugarcane mm
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Fig. 1  Friction testing devices and the measuring location
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Fig.2 Form of sugarcane leaf
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Fig.3  Structure of sugarcane leaf sheath
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Fig.4 Fundamental strength of sugarcane leaf sheath
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Tab.2 Statistical data of friction required by leaf sheath

damage of varions parts
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Fig.7 Damage form of sugarcane leaf sheath
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